The techniques of Feulgen staining, acridine orange staining, and a sperm chromatin structure assay using acridine orange 
Introduction
The DNA in mammalian sperm nuclei is bound to basic nuclear proteins to form the deoxyribonuclear-protein (DNP) complex. The diffuse chromatin characteristic of genetically active germ cells becomes highly condensed and biochemically inert in the last stages of spermatogenesis (Wagner and Minhas, 1982) .
Concomitant with these changes the lysine-rich histones are removed from the DNA and are replaced by arginine-rich protamines. Mammalian protamines contain cysteine residues, which form disulfide crosslinks between adjacent protamine molecules during the final stages of chromatin maturation.
Mature bovine spermatozoa contain only protamine 1, which forms two intramolecular and three intermolecular disulfide crosslinks (Balhorn et al, 1991) . The protamines seem to bind in the minor groove of one turn of the DNA helix. The protamine-DNA complex of one strand then fits into the major groove of an adjacent strand, allowing the strands to be packaged side by side in a linear array; the DNA in sperm to correlate with fertility ratings in bulls (Ballachey et al, 1987) . Studies in humans (Evenson and Melamed, 1983) , mice (Evenson et al, 1985) and bulls (Evenson et al, 1980; Ballachey et al, 1986) (Feulgen and Rossenbeck, 1924; Gledhill, 1970) . Normal sperm nuclei stain hom¬ ogeneously purplish red, especially when examined by phasecontrast microscopy. Abnormalities such as coarse or fine clumping of the nuclear material can be determined. The existence of clumped granular chromatin has also been shown by electron microscopy (McCosker, 1969; Cran and Massanyi, 1988; Barth and Oko, 1989b (Barth, 1989 (Barth, , 1993 (Fig. 1) .
Semen from bulls classified as questionable or unsatisfactory potential breeders contained a higher (P < 0.01) percentage of (Ballachey et al, 1987 (Ballachey et al, , 1988 
